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PREFACE.

The following digest of stati^^tical and technical information

relative to the production and consumption of Asbestos will

constitute a part of the Annual \'olume on the Mineral Rcsoiirco

of the British Empire and Foreign Countries.

In this, the first year of publication, an effort has been made
to fill in, as far as possible, the hiatus due to the war in the

publications ' relating to mining and metallurgical statistics.

Labour, health, and safety statistics have been omitted owing
to the difficulty involved in procuring' reliable information for

the war period, but in future issues these statistics will he in-

cluded in respect of each year. Resort will also be had to

graphical representation ol statistics of production, consiuiiption.

costs, and prices.

The weights are expressed in long tons, tliat is to say the

British statute ton of 'J,240 lb , and values in pounds, shillings,

and pence.

R. A. S. Redm.'VY.ne,

Chairman of the (Governors.

'2, Queen Anne's Gate Buildings,

London, S.W.I.

December, 1920.

(31039) Wt. 26005—63/496 1000 1/21 H. St. Q. 36
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GENERAL.

The name asbestos is applied to several fibrous silicate mineraJs,

which differ from one another in their chemical composition ajid

physical properties. The asbestos of commerce includes serpen-

tine asbestos or chrysotile, and several kinds of amphibole
asbestos, including tremohte, actinolite, crocidohte, amosite, and
ajithophyllite. Of these commercial varieties of asbestos,

chrysotile has hitherto been of chief importance, on account of

its superior refractory quaUty and strength of fibre. Next in

importance to chrysotile come crocidohte and amosite.

Tremolite, actinolite, and anthophyllite are comparatively

unimportant

.

Chrysotile or serpentine asbestos (originally known as

karyetiolite I is essentially a hydi-ated sihcate of magnesium.
It occurs in serpentine rock in the form of thin parallel

or interlacing veins. It has great tensile strength and
flexibility, resists attack by acids, and has remarkable fire-

resisting qualities, though it dehydrates and loses its tensile

strength at a temperature of about 500° C K is a good
insulator for both heat and electricity and is well adapted for

spinning.

For many years chrysotile lias been the principal asbestos

mineral used in commerce. The fibre in chrysotile is usually of

the cross-fibre type, i.e., it lies at right angles to the vein in

which it occurs. The length of the fibre varies. The great bulk

of the asbestos mined contains fibres haK-an-inch or less in

length. Great improvements have been made in the art of

spinning short chrysotile fibre, and lengths not exceeding three-

eighths of an inch can no^ be spun.

Crocidohte or blue asbestos, a silicate of iron and sodium, has
been found in large quantities only in South Africa, where it

occurs in narrow interbedded cross-fibre veins traversing the

Lower Griqua Town series of banded jaspers and magnetic iron-

stones. The fibre raxely exceeds 3 inches in length, but fibres

|-inch to IJ inch in length are common. It has great heat

insulating capacity, but its fire-resisting qualities are poorer than

those of chrysotile. Asbestos cloth, rope, felt, etc., can be manu-
factured from crocidohte fibre, as also can sheets, tUes, cement,

and other building materials. It finds an increasing use for

boiler and steam-pipe lagging, and for electrical insulation.

Amosite is found in the north-eastern Transvaal and is appar-

ently a new form of amphibole asbestos. It is closely

similar to crocidohte in stnicture and mode of occurrence,' but is

of greyish, gi'eenish, or yellowish colour. The fibre possesses

tensile strength and flexibility to a marked extent, though not

to the same degree as chrysotile. Its insulating and acid-

resisting qualities are high. Mining operations on a commercial
ecule for amosite were not commenced until 1915, and, con-

sequently, the economic value of this mineral has not yet been
adequately established. It has, however, already found a con-

siderable market in America and Japan.

31029 A3



Tremolite is a white silicate of magnesium and calcium, and

the fibres of the asbestos variety have a fine, silky texture. The
fibres are usually weak, but they possess good insulating and acid-

resisting quahties. Tremolite forms the larger proportion of the

Italian production of asbestos In Natal, a little tremolite is

quarried for the manufacture of asbestos tiles, cement, and
similar materials.

Actinolite is a green variety of tremolite, containing an

appreciable percentage of iron oxide. It is of little commercial

importance. A fibrous form, quarried near the village of

Actinohte in Hastings County, Ontario, Canada, is used for

boiler coverings and asbestos plaster.

Anthophyllite is a silicate of magnesium and iron. It is

quarried chiefly in the States of Georgia and Idaho in the United
States. The product from the quarries is too brittle and has too

short a fibre to be used for any other purpose than boiler-packing,

and the manufacture of asbestos plaster, tiles, etc.

The following analyses show the differences of chemical com-
position among the several kinds of asbestos :

—



In the engineering trade, asbeetos millboard is extensively used

as a joint- packing for steam pipes, cylinders, steam chests, etc.

By special treatment asbestos millboard can be made completely

watertight. Loose asbestos fibre, and asbestos pressed into sheets

or made into mattresses, are widely used for covering steam-

pipes and boilers, particularly in connection with marine engines.

As an insulating material asbestos is widely used in the elec-

trical industry. For this purpose the asbestos is manufactured
into boards and sheets, or pressed into the shape of the article

to be covered.

Finely ground anthophyllite, low-grade tremolite, and the

i"sidues from the chrysotile mills, find extensive application in

tlie manufacture of asbestos cement, fire-proof bricks, tiles and
(it her roofing material. Wall plasters and similar fire-proof

material are manufactured from very fine asbestos fibre mixed
v\ith serpentine. A similar product is ii.sed in the construction

of cold storage buildings. Nearly all these have double walls

p:icked with some kind of non-conducting material surrounding

tlie cold chambers.

There are many fire-proofing materials on the market which
li;ive asbestos as their chief ingredient. These usually take the

I'orm of asbestos felt or sheets, reinforced with asbestos cloth or

asbestos paper, and are used for ceilings, wainscoting, and
similar inside decorative work

Asbestos paints ai-e made in various colours. They have re-

markable fire-resisting qualities, and are suitable for all kinds of

rough woodwork. Asbestos wool mixed with a solution of sodium
siUcate makes a fire-proof cement of great strength. It can be

made insoluble by subsequent treatment with calcium chloride,

silicate of calcium being formed.

Asbestos reduced to a fibrous powder, mixed with powdered
clay and refractory earths, made into a paste with water, dried

and burned, furnishes a valuable refractory material.

WORLD'S PRODUCTION.

Before the war Canada held first place as a producer of asbestos,

Russia stood second, and South Africa third. During the period

under review Canada continued to produce nearly 80 per cent,

of the world's output of asbestos, but the Russian production

declined. It is probable that at the present time South Africa

occupies the second place as regards output. Russian figures

lor the period under review are not available, but it is unlikely

that the asbestos mines were worked to any considerable extent

during the war.

The United States of America is the chief consumer of

unmanufactured asbestos. England is the next largest importer,

followed by Japan, France, Italy, Austria, and Germany.
The commercial grades of asbestos are numerous, and have

been standardized only to a limited extent ; they vary in value

from about £5 per ton for very short fibre, low-grade mill-stock,

S1029 A 4
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to over £800 per ton for selected high-grade fibre over 2 inches

in length (November, 1920).

World's Production of Asbestos.

In long tons.



Imports of Unicroiight Asbestos into the United Kingdom.

From
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Value of Imports and Exports of Asbestos Manufactures into

and from the United Kingdom.

Imports.

Value
Years. {£).

1913 251,533

1914
1915

1916
1917
1918

1919

203,304

190,693

114,237

37,380
11.030

48,511

Exports.

Value
(£).

104,654

146,956
174,904

230,589
203,816

128,915

487,445

Exports of Unwrought Asbestos from the United Kingdom.
(Colonial and Foreign Produce.)
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Value of Exports of Asbestos Manufactures from the United
Kingdom.

(Colonial and Foreign Produce.)

Value

Year. {£).

1913 19,793

1914 13,855

1915 14,913

1916 16,746

1917 4,803

1918 453

1919 7,467

Rhodesia.*

Both chryisotile and ampliibole asbestos occur abundantly in

many localities in Southern Ehodesia.

C'hrysotile occiirt^ in large deposits in the Victoria and Behngwe
districts, where mining operations in recent years have been
conducted on a considerable scale.

In the Victoria district the iibre occurs in narrow veins up to

•2 inches in widtli, traversing serpentine in the vicinity of a series

of granitic intrusions. The principle mining areas are situated

near Mashaba, wliere there are two companies working on a com-
mercial scale. In one of the Mashaba asbestos mines, the

proved fibre zone is about 1,000 feet in length ijy 200 feet in

width, with an east and west strike, and a southerly dip of about
45° The fibre in this mine is rareh more than '} of an inch in

length. In the year 1914 treatment plants were installed to

separate the fibre The material after treatment is classed as

No. 1 with fibre over
f
of an inch, and Xo. -2 with fibre between

J of an inch and tV of an inch in lenj^th. The distance of the

^fashaha asbestos mines from Fort ^'ictoria railway station is

from '25 to 28 miles.

In the yeai' 1915 the discovery of the Shabani fields in the

Belingwe district gave a great impetus to asbestos mining in

Rhodesia, many mines were opened up, and in 1^16 machinery
was installed to treat the fibre produced.

The asbestos quarries of the Shabani area are situated in a

belt of serpentine hills about 16 miles north-east of Belingwe,

the fonnations striking approximately east and west. The
asliestos-bearing serpentine lies on a footwall of talc-schist. So

• S. Afr. Journ. Ind., F. P. Mennell, 1918, 1, 1411. Annual Reports of the
Seiretary of IVIines, Southern Rhodesia. Annual Reports of the Rhodesia
Chamber of Klines. Annual Statements of the Trade and Shipping of South
Africa, and of Southern and Northern Rhodesia.
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far as it has been, explored, the Shabani asbestos area is about

six miles in length by a mile in width, but its limits have not

yet been clearly defined. The fibre in this area varies from

J-inch to 2 inches in length.

In both the Belingwe and Victoria districts the fibre is of

excellent quality, tlie veins being almost entirely of the " cross
"

fibre type. " Slip " fibre occurs on some of the Belingwe
claims, where the serpentine has been subjected to severe

stresses resulting in the formation of a crushed zone.

Asbestos occurs also in the Lromagundi district, in a short

range of serpentine hills running approximately east and west

and forming a spur of the Umvukwe mountain range. The
asbestos claims are situated on the Umvukwe ranch (on which
deposits of chromium ore also occur), about 42 miles to the

north-east of Sinoia, which is connected by railway with Salis-

bury. Seams of fibre ranging from J of an inch to 2 inches have
been exposed, but only a small amount of exploratory work has
as yet been done on the deposits.

In the Bulawayo district, asbestos claims have been taken up
about 52 miles north of Bulawayo and about three miles south-

west of the Lonely Gold Mine. In this area there is a wide belt

of serpentine, which forms a series of low-lying, rugged hills, on
the northern extremity of which the Lonely Gold Mine is

situated, the asbestos deposits being found in the southern portion

of the hills.

The yield of asbestos fibre in the Mashaba area is said to range
from 1 to about 1'5 per cent, of the rock broken, and that of the
Shabani area from 1'5 to about 3 per cent.

Production of Asbestos in Southern Rhodesia.



13

Exports of Unwrought Asbestos from Southern Rhodesia.

(Domestic Produce.)
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Union of South Africa.*

The Union of South Africa contains asbestos deposits of large

size. The material mined during the period under review

consisted chiefly of crocidolite and amosite, but chrysotile is also

worked. In spite of the commanding position occupied by

chrysotile in the world's markets, the use of crocidolite and

amosite for the mamifacture of asbestos articles may be expected

to increase. Asbestos goods are now being manufactured in

South Africa.

Transvaal.—Within the limits of this province the asbestos

minerals known to occur in economic quantities include chryso-

tile, crocidolite, amosite, and tremolite.

Amosite is found only in the north-eastern Transvaal between

Ijydenburg and Pietersburg. The deposits occur at the base of

the Pretoria Series in a banded siliceous ironstone of sedimentary

origin.

In the year 1915 the total output of asbestos in the Transvaal

amounted to only 49 tons, but by the year 1917 the output had
risen to 2,851 tons, owing chiefly to the discovery and exploita-

tion of the amosite deposits in the Lydenburg district.

So far as is known at present, the amosite-bearing strata in this

district extend for a distance of more than 60 miles, with an

average width of about 6 miles. Within this area the mineral

occurs as interbedded cross-fibre veins, invariably associated with
the banded ironstone. The width of the veins varies up to a maxi-
mum of about 12 inches. The veins are worked by underground
mining, and have been followed for a distance of 300 feet along

the dip, further progress being stopped by water.

Three vein-groups can be recognized along the principal

asbestos horizon. The upper group is not worked at present. In
the middle group there are several veins, most of which carry

amosite of economic value. Below these there is a seam carrying

good fibre in places only. The only associated rock between the

seams, apart from magnesite, is siliceous ironstone.

The principal mines are the Egnep and Amosa situated near

the farms Penge and Streatham, which furnish about four-fifths

of the total output. The maximum length of fibre obtained in

this district is 11 inches, and lengths of from 4 inches to 7 inches

are continuous over great stretches along 'the principal horizon.

After grading and drying, the fibre is put up into bags and trans-

ported by ox-wagon to Lydenburg station, 65 miles distant.

In addition to the Penge-Streatham deposits, well developed
amosite veins are worked as far north as Uitval, 50 miles by road
from Pietersburg Station.

* Asbestos in the Union of South Africa, A. L. Hall. Union of South Africa
Geol. Surv. Memoir No. 12, 1918. Annual Reports of the Government Mining
Engineer for the Union of South Africa. Annual Statements of the Trade
and Shipping of the Union of South Africa, and of Southern and Northern
Rhodesia.
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In the Carolina district chrysotile occurs in bedded cross-fibre

veins underlying an altered dolomite and associated with a basic

intrusive sill. The whole formation lies at the base of the

Pretoria series of slates and shales.

The mineral is known to outcrop over a length of twenty miles.

Mining operations at the present time are restticted to the

Diepgezet and Goedverwacht districts.

Previous to 1914 asbestos-mining at Diepgezet was carried on
intermittently, but since that year there has been a regular and
increasing output.

The fibre is of good quahty .and pale-green or olive-green coloiu:

when massive. The teased fibre has a pure-white appearance, and
commands a high price in. the market. It has been stated that

during the year ending September, 1918, for every ton of asbestos

obtained, 42 tons of rock were broken ; and that 62 per cent, of the

fibre exceeded 1 inch in length. Later developments show the

proportion to be somewhat lower, at about 40 per cent, of 1 inch

fibre. No machinery is used on the mines. Cobbing and sifting

are all that are required to prepare the fibre for the market.

At Goedverwacht production started in the year 1915, since

when the average yearly output has been about 120 tons. Hand-
picking, cobbing, screening and bagging constitute the dressing

operations on the mine. On an average month's output the

proportion of cobbings to sf reeniugs is 3:7. After drying, the

fibre is bagged and transported to Carohna railway station by
ox wagon.

Crocidohte has been found only in the Haenertsbiurg goldfields

and the Malips Eiver areas of the Pietersburg district. The
mineral occurs on the same geological horizon as the Pietensburg

amosite, but is not necessarily confined to the lowest portion of

the banded ironstone. In the Malips River district many of the

veins are too thin for exploitation, and, where the fibre length is

suitable, it often contains disseminated grains of iron ore. On the

Haenertsburg goldfields cross-fibre crocidolite veins occur. The
fibre has a lavender blue colour and is of good length and quality.

On both these fields mining operations were confined to prospect-

ing during the period under review.

Tremolite has been exploited only on Corea fann north of

Mara Siding in the Zoutpansberg district.

Ca-pc Province.—Crocidolite is the only variety of asbestos

worked in this Province. The fibre area is confined to the Lower
(iriqua Town Series of banded ironstones and ferruginous or

jaspery rocks. This asbestos-bearing formation extends from the

farm Lovedale, twenty miles south-east of Prieska, in a northerly

direction as far as Mashowing River in British Bechuanaland,

with a possible extension into the districts of Vryburg and

Mafeking.

The crocidolite occurs in interbedded cross-fibre veins. The
fibre is usually la\'ender-blue, but colour variations are not un-

common, particularly in the Daniels Kuil and Kuruman areas
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where the colour is pale yellow or rusty brown. Such dis-

coloured fibres are harsh to the touch, and command only a

limited sale.

The asbestos-bearing belt, although presenting an un-

interrupted succession of the Lower Griqua Town Series, may
for convenience be divided into a southern and northern section.

In the southern section are to be found the oldest and most pro-

ductive workings. These are spread over an area extending

from Prieska to Griqua Town. At the Westerberg mine, 35

miles north-west of Prieska, there are two distinct interbedded

cross-fibre veins, and their persistence has been proved to a

depth of 220 feet. The average monthly production of graded

fibre amounts to 30 to 35 tons. In individual mines the average

fibre lengths vary from about 0'5 inch on Naauwpoort and
0"75 inch on Leelykstaat, to about I'O inch on Stilverlaats. On
a property at Keikams Poort, the proportion of fibre over 1 inch

has been stated to be 50 per cent. Throughout the southern

section cobbing, sieving, grading, and bagging, are the only

operations required to prepare the fibre for market.

In the northern section a number of small companies have been

mining asbestos for some years. The asbestos deposits and
workings are scattered along a belt of country up to 18 miles

wide, stretching from Owendale nine miles south-west of Daniels

Kuil, to Tsenin on the Mashowing Eiver, a distance of about 80

miles. Throughout the northern section the crocidolite is very

irregularly distributed. Very little mining work is done ; where
a deposit is easily accessible it is worked as a quarry or open cut,

and abandoned when the fibre deteriorates in quahty, or

other difficulties arise. Individual seams rarely persist for

more than a few yards, when they pinch out and are suc-

ceeded by others farther on. The length of fibre is very variable.

Lengths up to 4^ inches have been found, but an average of about
|-inch is about the length for the northern section as a whole.
The usual cobbing, sifting, and grading operations are carried

out by hand, and the bagged material is transported by wagon to

the railway, over distances varying from 100 to 130 miles.

The highly silicified variety of .asbestos known as tiger's-eye or

cat's-eye occurs sparingly, notably at Naauwpoort in the Hay
district. It is quarried on a small scale and used in the manu-
facture of ornamental articles.

Natal.—Chrysotile occurs somewhat sparingly in Natal. The
principal mine worked during the period under review was the
Sitilo, situated between Eshowe and Krantzkop in the Tugela
Valley, Zululand. The chrysotile occurs in a number of small
cross-fibre veins traversing a dark-green serpentine. The fibres

average J-inch to J-inch in length ; they are pale-green in colour,

and of inferior quality.

Tremolite has been worked on the Klip River Location, 25
miles from Dundee.
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Stilifi and Shiiniiiuls of A.sbr.vfd.s in the Union of South /l/ViVw

Year.

TransT&al.

Quantity
long torn.

Value
(£).

Cape </ulouy.

Quantity
long tons.

Value
(£).

Natal.

Quantity
long tons.

Value

Totals.

Quantity
long tons.

Value
(i-).

1913
1914
1915
1916
1917
1918
1919
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Value of Exports of Asbestos Manufactures from Union of

South Africa.

(Foreign Produce.)*

To
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Canada.

Canada produces more nsbestos than any other country. With

the exception of a small production of actinolite from tlie deposits

in Hastings county, Ontario, the asbestos produced m Canada

is of the chrysotile vaiiety.

Quebec.—The chief chrysotile deposits occur in the province of

Quebec, and are confined to two distinct geological formations,

namely, the Laurentian crystalline rocks in the Templeton area

north of Ottawa, and the serpentine mountain belt that extends

from the boundary of Vermont to the Gaspt' Peninsula.

In the Laurentian formation, asbestos occurs in serpentine

deposits closely associated with a massive crystalline-limestone

belt which extends over a distance of several hundred miles.

Only in the district north of Ottawa does the serpentine carry

asbestos. The principal area where these deposits have been

worked is Templeton township.

The asbestos is found in a large number of small veins

traversing the serpentine in parallel layers. The veins vary in

width up to half an inch. The asbestos fibre has a wavy appear-

ance, and is light-yellow or light-green in colour. It is of fine

quality and well adapted for spinning.

The asbestos-bearing deposits are very irregularly distributed

throughout the limestone, and are individually limited in extent.

Few of the deposits when opened up have been found to extend

more than several yards in any direction.

Other localities where asbestos occurs in the Laurentian rocks

are the township of Portland West ; near St. Andre AveHn, Cote

St. Pierre ; in the township of Wentworth south of Silver Lake

;

on Blanche Lake, in the township of Mulgrave, and at several

points along the Ottawa River. Throughout the Laurentian

series the asbestos deposits are too small and too scattered to

allow of profitable mining operations. Considerable prospecting

work has been carried out at different points, but the results have

always been disappointing.

The Eastern Townships of the province of Quebec have for

many years been the most productive asbestos mining area in

the world. Within this region asbestos is known to occur in three

separate areas, namely :—(1) the region covering the Gasp6
Peninsula ; (2) the Thetford and Black Lake area ; (3) the

Danville-Ortord-Potton area.

In the Gasp^ Peninsula asbestos veins have been found in a

band of serpentine, associated with hornblende rock, near the

mouth of the Dartmouth river. DifiSculty of access has pre-

vented this region from being adequately explored.

• Chrysotile-Asbestos, by F. Cirkel. Canada Dept. of Mines, 1910. Annual
Reports on the Mineral Production of Canada. Annual Reports on Mining
Operations in the Province of Quebec. Annual Reports on the Trade and
Commerce of Canada.
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The workable deposits of chief importance are confined to a

serpentine belt near Black Lake and Thetford. The ser-

pentine of this belt generally occurs as disconnected masses,

but occasionally it forms mountain ridges of considerable

altitude ; notably in the vicinity of Black Lake where
most of the productive mines are situated. The rock carryirig

good asbestos veins is generally dark-green ' or greyish-green in

colour. It frequently contains numerous particles of magnetite

and chrome iron-ore. Much of the serpentine is traversed by
granite intrusions which range in size from small bands one
or two feet in width, up to intrusions one hundred feet in thick-

ness. In some places the serpentine is intimately associated with
steatite, and chrome iron-ore has been found in pockets up to

ten or fifteen feet in thickness.. Wherever these two minerals

occur together asbestos mining has not been profitable.

The veins of asbestos traverse the serpentine in all directions.

As a rule the fibre lies at right angles to the walls of the veins,

but occasionally it has been drawn out by rock movement, and
then appears of greater length and parallel with the walls of

the vein. Such fibre is known as " slip fibre."

The veins vary in width from J inch to J inch, and excep-
tionally, fibre has been obtained several inches in length. The
fibre is generally dark-green, 'and has a silky appearance when
drawn into threads. It is of good quality and well adapted for

spinning.

Included in the Thetford and Black Lake area are the Bast
Br.oughton deposits, where the serpentiae occurs enclosed in a
highly quartzose slate, probably of pre-Cambrian age. Most of

the serpentine is shattered, and is easily mined. The fibre is

usually short but occurs up to two inches in length and is of

excellent quality.

In the Danville area the serpentine rock is much affected by
faults, and some of the larger veins are cut off by intrusive dykes.
Asbestos up to J inch in length occurs abundantly, and the whole
of the serpentine is impregnated with fine short fibre giving a
first-class milling material. It has been stated that 70 to 80
per cent, of the rock mined goes through the mill.

Opencast methods of mining are adopted almost invariably
throughout the Canadian asbestos fields. The broken rock after

removal from the quarry is either hand-cobbed to remove first-

grade asbestos, containing fibre over | inch in length, known
locally as crude asbestos, or the whole product is subjected to
mechanical crushing which renders the mineral more amenable
to subsequent treatment by pneumatic processes. The material
thus obtained is known as fines or mill-stock.

Dressing operations vary somewhat with the character of the
rock treated, but practically all the asbestos-mining companies
have installed machinery for the crushing, fibrizing, screening,
and grading of the mine product.
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Exceptionally high prices were obtained for asbestos during

the greater |)art of the war period. No new discoveries of

asbestos were made dming the period under review, but many
known unworked deposits were opened up. The greatly in-

(leased production required to supply the world's urgent
(icriiands was met by improved methods of handling the asbestos

lock at the quarries.

During the year 1918 about 2'^ million tons of asbestos rock

were broken and hoisted.

It has been ascertained by diamond drilling, sinking and
drifting, that large reserves of asbestos exist in each of the

principal mining fields, and that the quality of the fibre does

not deteriorate in depth.

Ontario.—In the year 1916 chrysotile asbestos was mined in

Ontario for the first time. The asbestos-bearing rock is

serpentine seamed ^'ith stringers and veins of asbestos up to

'2J inches in width. The only deposit at present worked occurs

at Deloro, near Porcupine, where portions of the rock can-y as

much as 12 per cent, of asbestos.

In the year 1916, 500 lb. of asbestos valued at i'21 were

shipped, and there was a further shipment of 9 tons in 1917

valued at £448. No chrssotile asbestos was produced in the year

1918, but 204 tons of actinolite were ground and shipped to the

Cnited States from Actinolite.

The Governors of the Bureau are indebted to Mr. C. S. Bell.

of Bell's United Asbestos Co., Ijtd., for the following statement

of representative prices of Canadian asbestos fibre during the

period under review :

—
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Production of Asbestos in Canada.

Year.
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Value of 1)1. ports intu Canada of Wrought Asbestos.

Fiscal years ending March 31. •
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Exports of Asbestos from Cyprus.
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Australia.'

New Stiuth Wales.—Deposits of asbestob are known to occur
in niitnv localities in New South ^^'ales. Specimens have been
obtained from Gundagai, the Broken Hill District, Springfield,

Barraba, Byng, the Orange district, Rockley, \\'oodsreef and
other areas. The mineral occurs in cross-fibre veins traversing

serpentiiu'. It is usually white or light-green, and inferior in

strength, flexibility, and texture to the Canadian chrysotile

;i.sl)esto>.

iJuring the period under levieu prospecting operations resulted

in the production of ten tons of asbestos from the Gundagai
area in the year 1917, and in the year 1918 one hundred and
eighty tons of asbestos-bearing rock were raised in the Barraba
division. The output for 1919 is given as 1,739 tons of rock
containing 143 tons of fibre.

(^uccii.ilaiid.—Asbestos is known to occur in the serpentine
belt, which extends from Balnagowan near Keppel Bay to

^'aamba, Princhester, and Marlborough, in the Rocklianipton
district. Prospecting operations carried out in the Rockhampton
area during the later part of the period under review proved the

existence of "considerable quantities of rather inferior asbestos
fibre of coarse texture. The serpentine in which it occurs is

seamed with asbestos veiVis up to a foot or more in thickness
but the asbestos fibre is harsh and lacks tensile strength.

Small (jnantities of fibre from this district have been used for

the manufacture of asbestos-magnesia compositions

Sonfli Australia.—Asbestos occurs in many places in South
Australia. During the period under review, mining operations

have liecn confined to prospecting;, notably in the hundred of

Bright, <s miles from Robertstown, and at Seition 1 B Minbrie, 6

to 7 miles from Co well. In the fomier area several seams of

crocidolite were opened up during prospecting operations. The
thickness of the veins was found 4o he from 1 inch to 4 inches.

The filire obtained was of good quahty, but it appears that the

work done was not sufficient to prove the value of the deposit.

At Minbrie, chrysotile asbestos ranging up to 11 inch in length

\Aas found in narrow veins traversing highly serpentinized mag-
nesian marble. The average width of the asbestos seams does not

exceed J inch The fibre is white and has good tensile strength,

but is reported to be unsuitable for spinning.

Western AiLstralia.—Chrysotile asbestos is known to occur in

many localities in Western Australia, notably at Soanesville, in

the Pilbara goldfield. Some years ago these deposits were exten-

sively prospected by means of shafts and tunnels. The fibre was
found to occur in two parallel bands traversii% serpentine rock.

• Annual Reports of the Department of Mines, New South Wales. Annual
Reports of the Under Secretary for Mines, Queensland. Review of Mining
Operations in South Australia. Annual Reports of the Department of Mines,
Western Australia. Annual Reports of the Secretary for Mines, Tasmania.
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The bands are separated by a dolerite dyke, which forms the

footwall of one band and the hanging wall of the other. The
asbestos veins have generally a ribbon structure, though at tunes

they occur as a network of veins. The quality of the mineral

varies greatly ; in some sections of the deposit there is abundant

asbestos of good quality, in others the quality is poor and not

worth mining. The amount of fibre in the rock may be taken at

10 to 30 per cent. Very little fibre capable of extraction by

cobbing was found, the bulk of the material being suitable for

mill treatment only. The unfavourable situation of the deposits

and high working costs have so far prevented profitable mining

operations on these fields.

Other localities where asbestos has be^n noted are Jarman
Island, West PillDara goldfield; Menzies, North Coolgardie

goldfield ; Hannans Lake; East Coolgardie goldfield ; Mount
Magnet, Murchison goldfield ; the Upper Henry Eiver ; and near

Moora.

Tasmania.—Deposits of chrysotile asbestos are known to occm:

in the serpentine belt which extends for a distance of 3 miles in

the Beaconsfield district. These deposits do not occur uniformly

throughout the belt, and are limited chiefly to the northern end
on the slopes of the hills, and in the flats of Anderson's Creek.

The mineral occurs in narrow veins, traversing the rock without
system or continuity. The fibre is of good quality for the
purpose for which it is quarried, namely, the manufacture of

panelling slabs for roofing and lining buildings. The larger

proportion of the fibre does not exceed J inch in length, but fibre

up to 1 inch iil length has been found.

Very little interest was taken in these deposits until the year
1916, when prospecting operations were resumed at Anderson's
Creek and 15 tons of asbestos rock valued at £30 were produced.
In the following year a plant was installed to separate asbestos
fibre from the rock, and the output was 271 tons of rock valued at

£271. Production for 1918 showed an increase, the output for the
year being 2,854 tons, valued at £5,008. The returns for the year
1919 are given in terms of asbestos fibre, and 51 tons of this

material, valued at £25 per ton, were produced in that year.

FOEEIGN COUNTEIES.

Italy.*

The principal asbestos occurrences in Italy are situated in the
Susa and Aosta Valleys, and in the Valtelhna district of Lom-
bardy. Italian asbestos is of the tremolite (amphibole) variety.

In the Susa vajjey the asbestos occurs on the northern side of
the valley, at an elevation of 6,000 feet to 10,000 f^et above sea
level. The asbestos occurs as floss-fibre and white powder.

* Bivista del Servizio Miuerario (Annual).
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In the Aosta Valley the principal mining districts lie on either

side of the railway from Ivrea to Chatillon, a distance of 30 miles.

The asbestos is known as " grey fibre," and is made up of long

soft fibres.

The mineral in the Valtellina district is similar in character to

that obtained in the Aosta Valley. The chief mines are situated

in the Val Malenco not far from the town of Sondrio at an

altitude of 3,600 feet to 7,200 feet above sea level.

Throughout the Italian asbestos fields the veins are mined by
shafts and levels, dynamite being used to blast the rock. All the

asbestos mined during the day is bagged and loaded on sledges

drawn down the mountain side by hand labour. At the factories

the fibre is graded into three qualities : (1) fibre suitable

for spinning, (2) short fibre used in the manufacture of mill-

boards and paper, (3) asbestos powder, part of which is reserved

for conversion into cement and paint, and the remainder sold for

manure.

Pi
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summer months, but is frequently interrupted to allow harvesting

operations to be carried out. A few of the mines have adopted

modern methods, and possess mining machinery equipped with

electrical power.

The broken rock from the quarries is cobbed by hand and

graded into five qualities according to the fibre lengths, which

vary from IJ inch to J inch.

The known Siberian deposits of asbestos are in the Angarsii

district near Irkutsk and on the Kamuisht river in the Yenissei

Government. Asbestos deposits have also been reported from

many districts in the Altai Mountains. The Siberian deposits

are little developed and do not contribute an important part of

the Russian production.

There is a small output of asbestos from Sharopan, Vzhinevi,

and Lechgum, in the Government of Kutais in the Caucasus.

United States.*

The United States is the country of chief importance in the

manufacture of asbestos goods. The industry depends almost

entirely upon imported Canadiain fibre. Very little high-grade

asbestos suitable for spinning has so far been found within the

United States. In the year 1913 chrysotile asbestos was dis-

covered in the Grand Canyon, Arizona, in the neighbourhood of

Ash Creek, and there was a small production in that year. This
deposit was extensively mined during the period under review,

and a new discovery north of Roosevelt Reservoir, on the Sierra

Ancha, was opened up for mining in the year 1917. Both these

deposits contain chrysotile asbestos suitable for spinning.

The larger part of the American production of crude asbestos

is obtained from the anthophylhte deposits near Sail Mountain
in Georgia. The mineral is associated with crystalline schists

of pre-Cambrian age, and composes the whole rock mass. Only
the weathered portion of the deposit is suitable for quarrying,
the unweathered rock being too hard for milling.

It is stated that 90 per cent, of the rock quarried appears in the
finished product.

Milling operations consist of grinding and fibrizing to one
grade suitable for the manufacture of cement, plaster, roofing
material, etc.

Similar deposits are quarried in Idaho nek.r Kamiah in Lewis
county. The demand for this material is small, and there is

only one active producer.

American manufacturers of asbestos articles and material hold
the foremost position in the world's asbestos industry. This
result is largely due to the close proximity of the Canadian
asbestos to the American centres of industry.

A large number of the most valuable Canadian mines are ow^ied
or controlled by American capital.

* Annual Reports on the Mineral Resources of the United States The
Mineral Industry, 1913-1918.
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